Heteroduplex PCR analysis of rearranged T cell receptor genes for clonality assessment in suspect T cell proliferations.
Molecular analysis of T cell receptor (TCR) genes is frequently used to prove or exclude clonality and thereby support the diagnosis of suspect T cell proliferations. PCR techniques are more and more being used for molecular clonality studies. The main disadvantage of the PCR-based detection of clonal TCR gene rearrangements, is the risk of false-positive results due to 'background' amplification of similar rearrangements in polyclonal reactive T lymphocytes. Therefore, PCR-based clonality assessment should include analyses that discern between PCR products derived from monoclonal and polyclonal cell populations. One such method is heteroduplex analysis, in which homo- and heteroduplexes resulting from denaturation (at 94 degrees C) and renaturation (at lower temperatures) of PCR products, are separated in non-denaturing polyacrylamide gels based on their conformation. After denaturation/renaturation, PCR products of clonally rearranged TCR genes give rise to homoduplexes, whereas in case of polyclonal cells heteroduplexes with heterogeneous junctions are formed. We studied heteroduplex PCR analysis of TCR gene rearrangements with respect to the time and temperature of renaturation and the size of the PCR products. Variation in time did not have much influence, but higher renaturation temperatures (>30 degrees C) clearly showed better duplex formation. Nevertheless, distinction between monoclonal and polyclonal samples was found to be more reliable at a renaturation temperature of 4 degrees C, using relatively short PCR products. To determine the sensitivity of heteroduplex analysis with renaturation at 4 degrees C, (c)DNA of T cell malignancies with proven clonal rearrangements was serially diluted in (c)DNA of polyclonal mononuclear peripheral blood cells and amplified using V and C primers (TCRB genes) or V and J primers (TCRG and TCRD genes). Clonal TCRB and TCRD gene rearrangements could be detected with a sensitivity of at least 5%, whereas the sensitivity for TCRG genes was somewhat lower (10-15%). The latter could be improved by use of Vgamma member primers instead of Vgamma family primers. We conclude from our results that heteroduplex PCR analysis of TCR gene rearrangements is a simple, rapid and cheap alternative to Southern blot analysis for detection of clonally rearranged TCR genes.